Sensitization mechanism of a sensitizer dye with a radical-generating reagent, 2-[p-(diethylamino)-styryl]naphtho[1,2,d]thiazole (DNT) with 3,3',4,4'tetrakis(t-butyl-dioxycarbonyl) benzophenone (I) in toluene has been investigated by a picosecond laser flash photlysis.
Introduction
The use of dyes as light-absorbing components in photoinitiator systems for radical polymerization under UV and visible-light irradiation is of interest from a view point of improving the sensitivity of photopolymers.
Photoinitiator systems which are composed of a sensitizer dye, 2-[(p-diethyl-amino)styryl]naphtho [l, 2-d] thiazole (DNT) and a radical-generating reagent, 3,3'4,4'-tetralds(t-butyldioxycarbonyl) benzophenone (I)afford high-speed photopolymers for 488nm argon-ion-laser, which can be applied to laser imaging systems [1] [2] [3] [5] [6] [7] [8] [9] [10] , as well as for 366 nm and 420 nm high-pressure-mercury lamp, applied to color photo-resists for liquid crystal displays (LCD) [4] .
We reported a nano-second flash photolyses using a total reflection cell in photoplymer coating layer containing DNT and I, in eerier investigations [5] . In the experiments of nanosecond order, strong fluorescence and no clear-transient absorption was observed. In the report [5] , though the decay time of fluorescence was much shorter than 20 us of laser pulse, the fluorescence was statically quenched by I in a poly(methyl methacrylate) (PMMA) film at a quenching distance, R--15.6A.
In this paper, we present pico-second behaviors of photoexcited sensitizer, DNT.
Experimental
The dye DNT was prepared by the condensation of 2-methylnaphtho [1,2-d] 
Results and Discussion
Absorption spectra with amaximum, 416 urn, and fluorescence with two peaks, 473 and 480 am in toluene for DNT were reported together with nanosecond flash photolyses for DNT in toluene and in a PMMA film in previous investigation [5] .
In the resort, the relaxation mechanism of a photoexcited DNT was suggested as depicted in Fig. 1 ; a planer singlet excited state (E1), obtained directly from the photoexcitation of DNT undergoes (i) twisting of the olefinic moiety to a phantom state (ri), which decays nonradiatively, (ii) twisting of the amino group to the twisted-infra molecular-charge-transfer state (HCT(r3)) which decays nonradiatively, and (iii) twisting of the aminophenyl group to the TICT(r2) state [12] , which decays radiatively or is quenched by a radicalgenerating reagent.
In the experiments using the pico-second Fig. 2 ). Fig.3 shows rise and decay of the transient absorption at 503 and 613 am. In the absence of I, the absorption at 613 am rose with the same rise time as that of laser pulse, 18 ps, and decayed with two decay times, 100 ps and 6 as (Aand E in Fig. 3) .
The absorption at 503 nm rose with slow rise time, 100 ps, and decayed with a decay time, 6 as (C in Fig. 3 ). In the presence of I,1x10"2 mol dm3, though the fast rise time, 18 ps,and decay time, 100 PS, for the absorption decay at 613 am was almost J. Photopolym. Sci. Technol., Vol.13, No.1 , 2000 was almost same to the reduction time of the broad transient absorption over 0.267^• 10 ns after a laser pulse (CE ^~in Fig.2) . As for the broad absorption over 0.267-10 ns, it is not clear yet however we considered that it was not triplet, since no transient absoption in micro-second range corresponding to triplet was observed in dearo toluene [5] . In the transient absorption of sensitizer-dye-singlet, R. J.
DeVoe et al. reported that a twisted-singletphantom state with a twisted-olefin group from photoexcited 1,5-bis[4 (dimethylamino)phenyl]-1,4pentadien -3-one was observed in some solvents, and was quenched by a radical-generating reagent [13] , thus we can account that the broad transient absorption with a slow decay time, 6 ns, is a phantom state of DNT . Finally we found a sensitization process from a non-fluorescent transient state in nano-second region to the ground state of l.
